Dysregulation of PTEN and protein kinase B is associated with glioma histology and patient survival.
This study assessed whether putative effectors of phosphatidylinositol3-kinase, including PTEN, protein kinase B (PKB), and p27(kip1), correlate with each other, with glioma histology, and with patient outcome. Components of the phosphatidylinositol 3-kinase signaling cascade were characterized in 25 glioblastoma multiforme (GBM) tumors, 8 grade II oligoastrocytomas, and 13 normal human brain specimens. The protein levels of PTEN and p27(kip1) were assessed by immunoblot analyses. PKB kinase activity was evaluated through the expression level of the phosphorylated (activated) PKB protein and the ability of PKB to phosphorylate a specific peptide substrate in vitro. Cox regression analyses between expression/activity variables and survival were performed across and within histology types. Actual value for expression/activity was used as a continuous variable. Survival time was displayed by Kaplan Meier. A strong inverse correlation was evident between PTEN levels and both phosphorylated PKB expression (P < 0.01) and PKB activity (P = 0.01). p27(kip1) levels did not correlate with PTEN expression or PKB activity. A significant association was evident between PTEN expression level and histology (P < 0.01). PTEN levels were highest in normal brain, lowest in GBM tumors, and intermediate in grade II oligoastrocytomas. PKB activity and phosphorylated PKB levels differed significantly among histologies, whereas p27(kip1) levels exhibited no association with histology. PTEN expression correlated significantly with survival time within the entire cohort (P < 0.01) and was associated with survival within the subgroup of GBM tumors (P = 0.11). Reduced PTEN expression is ubiquitous among GBM tumors and may play a role in the development of low-grade gliomas. PTEN inactivation in gliomas portends a particularly aggressive clinical behavior.